Adrenocortical responses to adrenocorticotrophin in the rat.
The time course of plasma adrenocorticotrophin (ACTH), adrenal cyclic AMP, adrenal corticosterone, and plasma corticosterone was measured in male Sprague-Dawley rats whose endogenous release of ACTH had been blocked (1) following rapid injections of 100 and 300 ng ACTH/100 g body weight, i.v., (2) during prolonged infusions at rates of 1, 2, and 4 ng ACTH/min per 100 g body weight, and (3) after termination of 30-min infusions at rates extending from 0.06 to 8 ng ACTH/min per 100 g body weight. Following injections, the time course of the variables is similar to the one simulated from our models of adrenal cortical secretion, including the simulation of an intermediate variable of our models of the adrenal cortex cell which was presumed to correspond to cyclic AMP. However, during prolonged infusions there is an unexpected overshoot of adrenal cyclic AMP content whereas adrenal and plasma corticosterone concentrations rise to a steady-state value without overshoot. The total amount of cyclic AMP gradually increases following the three increasing infusion rates of ACTH whereas similar levels of plasma corticosterone concentrations are reached at steady state; therefore the saturation of the adrenal cortical secretion is due to a step ulterior to cyclic AMP formation in the steroidogenesis. After 30-min infusions, plasma corticosterone concentration reaches its maximal value following a rate of ACTH input which evokes only a 4-fold increase in adrenal cyclic AMP content; however, there is a 250-fold increase of adrenal cyclic AMP with respect to control value following the higher rates of infusion of ACTH.